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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides information on the activities of the Observing System Research and Predictability Experiment (THORPEX) Data Assimilation and Observing Strategies (DAOS) Working Group (DAOS WG) relevant to the CBS Open Programme Area Group on Integrated Observing Systems (OPAG-IOS) and the ET-EGOS.



ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.

____________
DISCUSSION
1.
Introduction

The THORPEX Data Assimilation and Observing Strategies (DAOS) Working Group formed in 2008 is now well established and the group met in Montreal on 8-9 July 2010 to consolidate its activities. The presentations are available online (see references).  The main objectives of the group are:
· Address data assimilation issues including the development of improved understanding of the sources and growth of errors in analyses and forecasts

· Promote research activities that lead to a better use of observations and the understanding of their value

· Provide input and guidance for THORPEX regional campaigns for the deployment of observations to achieve scientific objectives

An earlier review of the activities of the group is given in Rabier et. al. (2008). A brief summary of recent activities relevant to the ET-EGOS are given below. 
2.
Activities

a) New developments in observations
At its third meeting the WG noted the following new developments in the global observing system for NWP:
· Demonstrating benefits with satellite rapid scan atmospheric motion winds in regional NWP models.

· Using more satellite data over land for example clear sky radiances.  

· Extending the use of advanced IR sounder radiances over cloudy regions.

· A proposal for a Canadian Polar Communications and Weather Mission in a Molniya orbit for improved coverage of the northern polar latitudes.

· Raman lidar provides vertical profiles of water vapour at very high time and vertical resolution and can be available 24 hrs a day which is of interest for high resolution mesoscale models.

· The 2010 CIMO radiosonde intercomparison in China, included MODEM, Vaisala and Chinese radiosondes. A report is in preparation on the characteristics of each sonde type.

· The formats of rain radar data from different countries should be harmonised to allow easy exploitation of these data on regional and global scales.

· In September and October 2010 as part of the ConcordIASI campaign, 19 balloons were deployed from McMurdo, 6 with a scientific payload sounding the stratosphere, and 13 of the driftsonde type. From the 13 driftsondes, around 640 dropsondes were dropped over Antarctica and the surrounding seas. Most of these were transmitted in real-time on the Global Telecommunication System, for use by the Numerical Weather Prediction centres. 
b) Adaptive observations
During the first half of Thorpex, the emphasis has been on the evaluation of the impact of observations, including targeted observations, based on results from field experiments (ATReC, AMMA, IPY, T-PARC) and OSEs. The working group has undertaken to summarise the main outcomes from these impact studies which may be summarised as follows:
· The value of extra-tropical targeted data has been found to be positive but small on average

· Observations taken in sensitive areas have more value than observations deployed randomly

· Past experiments do not provide evidence of a major impact obtained from just a few observations (when averaged over a large sample of cases)

· There are limitations to the current assimilation methods to be able to detect the small signal associated with precursors to the development of meteorological systems

· The methods employed to identify sensitive areas do not appear to be a major problem in targeting

· Additional observations around tropical cyclones have proven to be useful
These studies also suggest that additional benefit may be obtained from:
· Regional and systematic targeting during low predictability flow regimes on a continuous basis (periods of days to weeks)

· Adaptive processing and data selection of satellite data (e.g. Bormann and Bauer, 2010)
This review of adaptive observations has been written up as a paper for BAMS which is being submitted for publication. The aim is it will serve as a guide for the design of any future field campaigns making targeted observations.
c) Intercomparison of Observation Impacts 
The working group promoted an intercomparison experiment to evaluate the robustness of new adjoint sensitivity tools to measure the impact of observations in NWP forecasts. The results indicated that these new approaches provide more detailed information on the impact of observations which is extremely valuable in the evaluation of the global observing systems. It was also shown that these tools are complementary to OSEs and permit the evaluation of the influence of other observations on the impact of a particular observation type. A paper has been published in Monthly Weather Review which presents the results from this intercomparison to which three centres took part (Gelaro et al.,2010). Other centres are now starting to use the same tools and the DAOS intercomparison is being used as the reference dataset to expand the number of participants in this comparison.  Based on the results from A-TREC, T-PARC, AMMA (in the form of OSEs, adjoint-based observation impact studies, and analysis uncertainty estimates) the group recommends, if feasible, increases in observations from: 
· Commercial aircraft over the N. Pacific, N. Atlantic, and the S. Hemisphere in general.

· Additional soundings from certain coastal radiosondes, including those in eastern Siberia, and perhaps selected stations in polar regions, Africa, and South America.   
to improve NWP forecasts in the 2-5 day timeframe. 
d) New developments in global data assimilation
There have been various new developments in recent years noted by the group and specifically:

· Results from hybrid 4D-Var and EnKF assimilation trials reported by Environment Canada look promising as they address the problem of cycling a 4D-Var data assimilation and show significantly positive results. 

· The development of the weak constraint 4D-Var is being pursued by some groups and some first results at ECMWF are encouraging.
e) New developments in regional data assimilation
Of the studies reviewed by the group it is clear that global data assimilation, to provide lateral boundary conditions and background fields for example, is an essential ingredient of any regional forecasting scheme. Currently downscaled 4D-Var analyses provide better results than mesoscale data assimilation systems employing 3D-Var and it is clear that more work needs to be carried out to assess what is really required for mesoscale data assimilation.  However, there are potential benefits:
i. Higher resolution gives better representation of high-impact weather

ii. Higher resolution allows better assimilation and forecast of observed detail

iii. Affordable timely forecasts can be made with regional systems with the most recent observations.

iv. Regional systems provide a basis for tailored numerical weather prediction

There is still much research to be carried out into the optimal configurations for data assimilation in regional and mesoscale NWP models. 
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Third Thorpex DAOS working group meeting: all presentation have been posted on a website located at http://web.sca.uqam.ca/~wgne/DAOS/DAOS3_meeting/.
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